Background: Survivers of stroke or transient ischaemic attacks (TIA) are at risk of new vascular events. Our objective was to study primary health care patients with stroke/TIA regarding their knowledge about risk factors for having a new event of stroke/TIA, possible associations between patient characteristics and patients' knowledge about risk factors, and patients' knowledge about their preventive treatment for stroke/TIA.
Background
More than 30 000 patients suffer from stroke and 8 000 suffer from transient ischaemic attacks (TIA) in Sweden annually [1] . Survivors of stroke or TIA remain at high risk of new vascular events [2] [3] [4] . Regardless of this fact, many reports have shown that secondary prevention after stroke or TIA is not satisfactory [5] [6] [7] . One of the reasons for unsatisfactory secondary prevention could be patients' lack of knowledge about risk factors for suffering from new events of stroke, which was suggested as a contributing factor to the lack of compliance with medical advice and treatment [8] . A number of previous studies have assessed knowledge in the general population concerning stroke, its symptoms and risk factors. Most of those studies have demonstrated poor understanding of stroke risks and symptoms among people in general [9] [10] [11] [12] . Other studies have shown that knowledge about stroke and stroke risk factors was poorest among groups at highest risk of suffering from stroke [13, 14] . Further, a few previous studies assessing stroke or TIA patients' knowledge about stroke risk factors have indicated poor knowledge about stroke, including knowledge about risk factors some months after stroke [7, 15] , in rehabilitation patients [16, 17] or in an Indian context [18] . However, the extent to which increased knowledge about stroke can be translated into improved patient recovery and adjustment remains unclear [19] .
Our objective was to study primary health care patients who have already suffered from stroke or TIA (referred to in the following as stroke/TIA) regarding their knowledge about risk factors for having a new event of stroke/TIA, possible associations between patient characteristics and patients' knowledge about risk factors, and patients' knowledge about their own treatment for stroke/TIA prevention.
Methods

Study design
A cross-sectional postal questionnaire study.
Setting
Gustavsberg Primary Health Care Centre (GPHCC) is a large primary health care unit serving the majority of the population of the municipality of Värmdö, Sweden, with approximately 35 000 inhabitants within the catchment area. The population is growing and during the last ten years it has increased with 40 percent, which is the highest increase rate in Sweden during this period. Värmdö is situated in the Stockholm archipelago and the population is somewhat younger than the average Swedish population; only 10% of the inhabitants are 65 years or older (17% in Sweden). One third of the population has education from above the upper secondary school (34% in Sweden).
Study population
The study population consisted of patients who had the diagnosis of stroke or TIA registered in the medical records at GPHCC (ProfDoc™) by May 1, 2005 . We used two different softwares (Xtractor™ and Rave™) to search for stroke and TIA diagnosis codes according to the Swedish primary health care version of ICD-10 [20] : I61 (intracerebral haemorrhage), I63 (cerebral infarction), I64 (stroke, not specified as haemorrhage or infarction), I67 (other cerebrovascular diseases), I69 (sequelae of cerebrovascular disease), and G45 (transient cerebral ischaemic attacks). The diagnosis of subarachnoid haemorrhage (I60), which could be considered as a stroke subtype, was excluded due to different aetiology and risk factors [1, 21] . Another source of patient identification was a separate stroke register created at GPHCC through previous searches in the medical records and through collaboration between the medical staff at GPHCC and Stockholm Söder Hospital's Stroke Care Unit. The hospital reported all patients with stroke/TIA living in Värmdö (based on postcode numbers) to GPHCC. The majority of patients fulfilling the inclusion criteria were found by using both the medical records and the separate stroke register. In total, 383 patients were identified.
We excluded 143 patients from further investigation due to incorrectly registered diagnoses, cognitive impairment, etc. (see Figure 1) . Consequently, the study population consisted of 240 patients.
Questionnaire
A questionnaire was used to assess the patients' knowledge about diseases and conditions established as important factors increasing the risk of having a new stroke/ TIA. The questionnaire was designed especially for the purpose of this study. It was based on a literature review Figure 1 Patients' inclusion in the study and the response rate. Patients' inclusion in the study and the response rate. Inappropriately diagnosed patients: 1) 30 patients suffered from a condition other than stroke/TIA, although they initially had got this diagnosis registered; six patients suffered from traumatic brain haemorrhage, eight patients from subarachnoid haemorrhage (and were registered as I64, stroke not specified), and two patients from transient global amnesia (which is not a subtype of stroke/TIA). 2) Excluded in order to make it possible to collect data from the records during a longer period and also to exclude patients still in a rehabilitation phase. of previous studies concerning patients' knowledge about stroke/TIA and stroke/TIA risk factors [11, 12, 22, 23] . We tested the questionnaire in a pilot study with a sample of five persons who were not a part of the study population (staff members at GPHCC). A few changes in the wording of questions were made as a result of the pilot study.
Patients were asked to evaluate how 13 diseases/conditions, established as stroke/TIA risk factors, influenced the risk of having a new stroke/TIA [23, 24] . The risk factors were presented in the questionnaire in the following order: higher age, hyperlipidemia, diabetes, a family history of cardiovascular disease, atrial fibrillation, hypertension, overweight, regular physical exercise, excessive alcohol consumption, previous stroke/TIA, carotid stenosis, smoking and ischaemic heart disease. The questionnaire was designed as a series of questions about stroke/TIA risk factors with the same response alternatives. A common problem with this kind of questionnaire is that after being asked a series of similar questions, some people may give the same answer to each question without really considering it. To reduce this risk, four questions regarding medical diagnoses/conditions which are known not to be stroke/TIA risk factors ("distractors") were added: rheumatoid arthritis, osteoporosis, thyroid disease and allergy. The distractors were placed at random in the questionnaire.
An example of a question was: "How do you think that diabetes influences the risk of having a new stroke/TIA?" Possible answers were: "it increases the risk", "it reduces the risk", "it does not influence the risk", "do not know". We considered "increases the risk" to be the correct answer for questions about stroke/TIA risk factors, except for the question about regular exercise habits, where "reduces the risk" was considered to be correct. The correct answer for the distractors was "does not influence the risk".
For all items except higher age and previous stroke/ TIA, the patients were also asked if they regarded the disease/condition in the questionnaire as their own; for example, "Do you have diabetes?" with the following response alternatives: "yes", "no", "do not know". For questions concerning lifestyle factors (overweight, level of physical activity, alcohol consumption, smoking) we asked the patients to add self-reported information to their answers about their weight and height (from which Body Mass Index, BMI was calculated), exercise habits, alcohol and tobacco use. Seven questions about the patients' social and functional status were also added. Finally the patients were asked to list all the drugs they were taking and to mark those which they considered to be prescribed for preventing new events of stroke/TIA.
The questionnaire also included an open-ended question, where the patients were asked to give some examples of other conditions or diseases that they thought could influence the risk of having a new stroke/TIA.
Background information about the patients
Data concerning age, sex, stroke/TIA diagnoses, and number of years since the first ever stroke/TIA event were available for all patients in the study population who returned the questionnaire and these were collected from the medical records during the preparatory phase of our study. All stroke/TIA patients living in GPHCC's catchment area had been invited annually to group meetings where patients and their relatives had an opportunity to get information about stroke/TIA risk factors and their treatment. The patients own risk factors were always discussed according to a checklist, which included blood pressure, blood lipids, blood glucose and lifestyle factors. Data about participation in these group meetings were also included as background data for patients in the study population.
Data analyses
The main outcome measure of the study was the extent to which patients could correctly identify the different stroke/TIA risk factors in the questionnaire. Only the answer "it increases the risk" was considered to be correct (except for the question about regular exercise habits, which was constructed in the opposite way: "How do you think that regular exercise influences the risk of having a new stroke or TIA?" and where the correct answer was "it reduces the risk").
We also calculated each patient's knowledge about stroke/TIA risk factors, defined as the number of correctly identified stroke/TIA risk factors in the questionnaire (range 0-13).
The patients' knowledge about their own treatment for stroke/TIA prevention was assessed by reviewing the patients' ability to mark, in their self-reported lists, the drugs which they thought were prescribed to prevent new events of stroke or TIA.
Statistics
In the analysis of differences between patient groups (for example, between responders and non responders, between genders, etc.), we used the t-test for continuous variables and the chi-square test for categorical variables. For continuous variables, means ± standard deviation (SD) are presented.
For analysis of the relation between patients' knowledge about stroke/TIA risk factors and other variables, an ordered logistic regression analysis was performed. Spearman's rank correlation coefficients were first calcu-lated between the outcome variable, described as the number of correctly identified stroke/TIA risk factors in the questionnaire for each patient, and each one of the other variables (age, sex, stroke/TIA related diagnoses, lifestyle factors, participating in stroke group activities, educational level and information about social and functional status). Four variables were selected (age, heredity for stroke/TIA, occurrence of atrial fibrillation and diagnosis of cerebral haemorrhage) for which p-values for the Spearman rank correlation were significant (p < 0.05).
The dependent variable (the number of correctly identified risk factors) was then categorized for the purpose of statistical analysis. We defined "good" and "poor" knowledge of stroke/TIA risk factors according to the distribution of percentiles of correct answers. This resulted in cut-off points of less than 8 correct answers (below the 25% percentile), which was categorized as poor knowledge (45 patients); and more than 11 correct answers (above the 75% percentile), which was categorized as good knowledge (41 patients). The group with an intermediate number of correct answers (8-11) was categorized as having "moderate" knowledge (96 patients).
The model was adjusted by stepwise inclusion of the remaining independent variables into the model and evaluating how this influenced the variables within the model. Finally, a regression model with five variables was created (age, heredity for stroke/TIA, occurrence of atrial fibrillation, diagnosis of cerebral haemorrhage and living alone; the model is presented as adjusted for age). Statistical analyses were performed using STATA, version 9.2.
Ethics
The study was approved by the Regional Ethics Committee in Stockholm, (file 2005/1445-31/4).
Results
Response rate
After one written reminder, 182 questionnaires (75.8% of a total 240) were returned.
Non responders
For the patients who did not return the questionnaires (n = 58), we analysed available data about age, sex, time since the first stroke/TIA event, and participation in group meetings for stroke/TIA patients at GPHCC. The response rate was higher among women (83.7%) than among men (70.4%), p = 0.018. Responding women were younger (mean age 71.5 years) than non responding women (78.3 years), p = 0.021. Among responders, 50.5% had participated in group meetings for stroke/TIA patients at GPHCC compared with 20.7% of non responders (p < 0.001). Other observed differences between responders and non responders were not statistically significant.
Study population
Mean age for all patients in the study population was 71.3 (± 9.8) years, and 82 patients (45.1%) were women. Mean time from the first ever stroke/TIA event was 6.7 (± 4.3) years. A stroke/TIA diagnosis was registered in the medical records as haemorrhagic or ischaemic stroke for 72 patients (39.6%; haemorrhagic 8.8% and ischemic 30.8%). TIA as the only diagnosis was registered for 39 patients (21.4%). For the remaining 71 patients (39%) we could not determine the stroke type by searching only for diagnostic codes because diagnoses were registered as I64, I67 or I69 (i.e. stroke not specified as haemorrhage or ischaemic, other cerebrovascular diseases, or sequelae of cerebrovascular disease). However, for most of the patients the diagnosis could be determined by reviewing the medical records for further information. In Table 1 , the stroke related diagnoses based on both ICD-10 codes and other information from the medical records are shown.
Lifestyle factors are presented in Table 1 . Statistically significant differences between sexes were observed for BMI (women 24.7 ± 4.4 kg/m 2 , men 27.0 ± 4.4 kg/m 2 , p < 0.001) and alcohol consumption (12 men, 12.0%, and 3 women, 3.7%, reported drinking more than two standard drinks daily, p = 0.036). Social factors are also listed in Table 1 . A higher proportion of the women were living alone and a higher proportion of men had a high educational level. The majority of the patients (n = 145, 79.7%) reported being able to fill in the questionnaire without any help from other persons. Ninety-two patients in the study population (50.5%) had participated in group meetings for stroke/TIA patients at GPHCC. More than half of those who had participated (52.2%) had done so more than once.
Patients' identification of stroke/TIA risk factors
The risk factors that were most often identified by the patients (by close to 90%) were hypertension, hyperlipidemia and smoking (Table 2) . Atrial fibrillation and diabetes were identified by less than 50% of the patients. The proportion of incorrect answers, i.e. where the patients answered that the risk factor "does not influence" or "reduces" the risk (for exercise habits "increases" instead of "reduces"), was generally low (under 10%). The rate of missing answers was low as well (Table 2) .
Only a few patients considered medical conditions that were not stroke/TIA risk factors (distractors) as stroke/ TIA risk factors ( Table 2 ). The most common answer was "do not know", although there was a group of patients who knew that these conditions did not affect the risk of having a new event of stroke/TIA (28.0% for osteoporo-sis, 21.4% for allergy, 14.3% for rheumatoid arthritis and 12.6% for thyroid disease). Knowledge about distractors was not correlated with knowledge about known risk factors (Sperman's rho 0.06).
The median number of correctly identified stroke/TIA risk factors in this group of patients was 10; 58.7% of the patients could identify 10 or more risk factors. A frequency histogram with the proportions of patients who correctly identified different numbers of stroke/TIA risk factors is shown in Figure 2 .
Half of the patients in the study population had attended group meetings for stroke/TIA patients at GPHCC at least once. However, we did not find that having attended group meetings influenced patients' knowledge about stroke/TIA risk factors (data not shown).
Associations between patient characteristics and patients' knowledge about risk factors
Over 90% of patients who had, or were treated for, hypertension, hyperlipidemia, carotid stenosis or atrial fibrillation could identify those conditions as stroke/TIA risk factors (Table 3) . Patients suffering from ischaemic heart disease or diabetes identified these conditions as stroke/ TIA risk factors less frequently (ischaemic heart disease 76% and diabetes 72%). Only 60% of patients who considered their alcohol consumption as high identified this as a stroke/TIA risk factor.
Patients who reported that they had a family history of cardiovascular disease, carotid stenosis, atrial fibrillation or diabetes had statistically significant better knowledge about the fact that this disease/condition was a stroke/ TIA risk factor compared to patients who reported that they did not suffer from these conditions (Table 3) .
On the other hand, patients who reported hypertension, hyperlipidemia, smoking, lack of regular physical activity, overweight, excessive alcohol consumption or ischaemic heart disease as their own risk factors did not have statistically significant better knowledge about the fact that these diseases/conditions were stroke/TIA risk factors compared to patients who reported that they did Stroke/TIA diagnoses according to ICD-10 codes and other information from the medical records; lifestyle factors and social factors according to self-reported data. Statistical significance at level: *) p < 0.05; **) p < 0.01; ***) p < 0.001. 1 Defined in the questionnaire as drinking more than two glasses of alcohol daily (one glass equivalent to 33 cl strong beer, one glass of wine or 4 cl of spirits). 2 Defined as walking or physical exercise, for example, at least a few times a week.
not have these diseases/conditions. Older patients (75 years or older) did not have significantly better knowledge about age being a stroke/TIA risk factor as compared to younger patients (data not shown). When asked to name other conditions or diseases that could increase the risk of having a new stroke/TIA, 27 patients (14.8%) mentioned stress. Other conditions mentioned occasionally included diet, family troubles, lifting heavy things, blood diseases (coagulation disorders), disturbed blood circulation in the legs, surgery, unhealthy lifestyle, sleep apnea syndrome, estrogens, caeliac disease.
After performing an ordered logistic regression analysis, we observed that higher age, having a diagnosis of cerebral haemorrhage (OR 0.318; 95% CI 0.129 -0.783) or living alone (OR 0.490; 95% CI 0.241 -0.997) were related to poorer knowledge of stroke/TIA risk factors. For patients who reported having a diagnosis of atrial fibrillation (OR 2.822; 95% CI 1.267 -6.285) and who reported that they had a family history of cardiovascular disease (OR 1.871; 95% CI 1.040 -3.367), we found higher levels of knowledge of stroke/TIA risk factors. The model was adjusted for age (Table 4) . Anticoagulants and platelet aggregation inhibitors are important drugs for stroke/TIA prevention but only half of the patients who reported taking these drugs marked them as intended for prevention. About a third of patients who reported taking antihypertensive or antilipemic agents and very few of those taking hypoglycemic agents marked them as intended for prevention (Table 5 ).
Discussion
Our study showed that stroke/TIA patients' knowledge varied concerning risk factors for having a new stroke/ TIA. Some diseases/conditions (hypertension and hyperlipidemia) and lifestyle related factors (smoking, absence of regular exercise, overweight) seemed to be quite well known stroke/TIA risk factors, both generally among all patients and among the patients who considered those risk factors as their own. Specific diseases such as carotid stenosis, atrial fibrillation and diabetes mellitus were identified as risk factors to a lesser extent. Patients who knew that they suffered from atrial fibrillation and carotid stenosis could, however, identify those conditions as stroke/TIA risk factors in more than 90% of cases. Kraywinkel et al also reported better knowledge of a specific risk factor among those affected by it [23] .
Patients with atrial fibrillation seemed to have significantly better knowledge of stroke/TIA risk factors compared to the whole group of patients. This could be the result of more frequent contacts with medical care (because of regular monitoring of treatment with warfarin, for example), or a particular interest in health issues, since these patients had probably received more detailed information as the drugs they were taking have substantial risks of side effects.
Diabetes mellitus had the lowest identification rate. Furthermore, among patients who considered diabetes as a disease of their own, only 72.2% could identify diabetes as a stroke/TIA risk factor. Poor understanding of the fact that diabetes could be a stroke/TIA risk factor was observed previously by Kraywinkel et al in a study conducted among people without prior stroke/TIA events [23] and also in a study by Maasland et al [25] . In a study conducted in India, diabetes was among the best known stroke/TIA risk factors, at the same level as hypertension, smoking and excessive intake of alcohol, but the general level of knowledge was much lower than in our study [18] . In the prevention and education of the diabetic patients, most focus tend to be on cardiovascular complications and complications from the eyes and the feet, and cerebrovascular complications may receive less attention.
To our surprise, only 62% of the patients could identify the fact that a previous event of stroke/TIA was a factor that increased the risk of having a new stroke/TIA.
As in other studies [11] , a number of patients suggested "stress" as a stroke/TIA risk factor. However, the relation between stress and stroke/TIA is still undetermined [26] .
Patients in our study who had a registered diagnosis of cerebral haemorrhage had a lower level of knowledge about stroke/TIA risk factors, which could correspond to the generally worse clinical condition (including cognitive impairment) that follows a haemorrhagic stroke as compared to an ischaemic stroke [27] . Occasionally, a diagnosis of cerebral haemorrhage has also been used as an exclusion criteria when studying knowledge about risk factors [15] .
In some studies, a number of sociodemographic factors have been found to influence patients' knowledge about stroke/TIA risk factors; for example, older age, male sex, and lower educational level, and this is in line with our results [28] . We found that being 75 years or older, or living alone, were factors that negatively influenced knowledge of stroke/TIA risk factors. Higher age was found to have a negative effect in some studies [11, 14, 15] but no effect in others [23] . Lower educational level was found to have a negative effect in a a study conducted in India [18] , but not in some other studies [15, 23] .
The task of listing their drugs and marking those regarded as being prescribed to prevent new events of stroke/TIA seemed to be difficult, since less than half of the patients who listed their drugs marked any of them as intended to prevent stroke/TIA. Patients who are given anticoagulants or platelet aggregation inhibitors should be informed about the preventive effect of these drugs, and the fact that only 56.3% of those reporting the use of anticoagulants and 48.2% of those reporting the use of platelet aggregation inhibitors indicated that their purpose was preventive is worrying. The still lower proportions for patients using antihypertensive, antilipemic and hypoglycemic agents also indicate the importance of better patient education.
The fact that the patients who had attended the group meetings for stroke/TIA patients at GPHCC did not have better knowledge about risk factors than the rest of the group emphasizes the need for further studies regarding teaching strategies focusing on stroke/TIA patients.
There is a very strong tradition in Sweden and in the other Nordic countries to refer patients suspected of having suffered a stroke/TIA to hospital for Computed Tomography or Magnetic Resonance Imaging. National, regional and local guidelines stress the importance of referring all patients with recent (less than a week) symptoms compatible with stroke/TIA directly to hospital for further investigations and evaluation [29] . Recent Swedish studies show that only about five percent of first-ever stroke patients have not been in contact with hospital, and these comprise mainly patients living in nursing homes [30] . It is thus a strength of this study that we are likely to have included nearly all first-ever stroke/TIA Different risk perceptions among patients considering the disease/condition as their own and patients not considering the disease/condition as their own. Missing answers not shown. 1) Chi square test: patients identifying the disease/condition as a riskfactor among those having it as own factor against patients identifying the disease/condition as a riskfactor among those not having it as own factor. Statistical significance at level: *) p < 0.05; **) p < 0.01; ***) p < 0.001.
patients. The patients we might have failed to include could be nursing home patients with concomitant severe diseases, or patients who never saw a doctor for their stroke/TIA symptoms. One limitation of this study could be that we chose to design the questionnaire especially for the purpose of the study, as we could not find any questionnaires in the literature that were suitable. The questionnaire included a large number of close-ended questions, which made it rather long (eight pages). However, close-ended questions could result in a higher percentage of answers as compared to the open-ended questions used in several previous studies [23] . Although the response rate was rather good, the complexity and size of the questionnaire may have influenced it negatively. The fact that the risk factors were self reported makes misunderstandings possible. Another limitation is the small number of patients in some of the subgroups, for example patients with excessive alcohol consumption or carotid stenosis.
Conclusions
Our study shows that knowledge about hypertension, hyperlipidemia and smoking as risk factors for new events of stroke/TIA was good, and that patients who suffered from atrial fibrillation or carotid stenosis seemed to be well informed about these conditions as risk factors. However, the level of knowledge was low regarding diabetes as a risk factor, and about the use of anticoagulants and platelet aggregation inhibitors for stroke/TIA prevention. Patients who had attended the group meetings did not have better knowledge than non-attendants. It thus seems necessary to develop individual teaching strategies for stroke/TIA patients, taking each patient's background into account. Special attention should be focused on diabetic patients to ensure that they understand that stroke/TIA can also be a consequence of diabetes. Number and proportion of patients who reported taking drugs and listing them as intended for stroke/TIA prevention.
